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UMITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20480

C05516

RPFFICE QF
FESTICIRER AND TOXIC BEUBETANCES

SEP 26 1986
MEMORANDUM

SUBJECT: Evaluate Review of Feeding and Oncogenicity
Study in the Rat for Dicamba (Dynamac Corporation)
FROM: Stephanie April, Ph.D. ,gftﬁ . g
Section III, Toxicology Branch

Hazard Evaluation Division (T8-769C)

goN 2
Robert J. Taylor, PM 25 c;(“’jyﬂm

Fungicide-Herbicide Branch
Reqgistration Division (T8-767C)

Marcia Van Gemert, Ph.D. ﬁ““‘ . /f?é
Head, Section IIIX 4"“h~ 9
Toxicology Branch

Hazard Bvaluation Division (T$-769(C)

and

Theodore Farber, Ph.D., Chief \ZZéﬁ?t* 79/ Egczifz
Toxlcology Branch
Hazard Evaluation Division (TS-769C)

Citation: Goldenthal,.E.I.; Geil, R.G.
Lifetime Dietary Study in Rats -
(Unpublished Study No. 163-694 prepared
for Velsicol Chemical Corporation,
tChicago, IL, Dated February 28, 1985)
Accession No. 258115-258121.

Conclusion:

Dicamba was not found to be oncogenic in rats under the
conditions of this study. The oncogenic and systemic NOEL =
> 2500 ppm (HDT). This study satisfies the requirement for one
rodent chronie and oncogenicity study.

"}
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Clasgification: Core minimum,

Data Gaps:

Sedond chronic oncogenicity in rodent; chronic in
nonrodant.

Summary and Dlscusslon.

Attached is a review of the above-mentxcned study completed
as a contract with Dynamac. I have reviewed this study and
edited this document submitted to EPA by Dynamac. The Toxicology
Branch is in concurrence with the presently submitted and
amended Dynamac document, .

The only problem that reguires comment is that the doses
given did not elieit any significant toxic response. The doses
used (50, 250, or 2500 ppm) in the diet for 115 weeks in the
males and 117 weeks in the females were selected by Velsicol
after conferring with the Agency on the basis of the results
from other long-term studies with dicamba., Higher doses of
dicamba in either rats or mice resulted in excessively high
mortalities in previocus chronic studies: precluding the
COmpletlon of adequate chronic testing of dicamba.

In this study, dicamba was fed to male Charles River
CD rats for 115 weeks and to female Charles River CD rats for
117 weeks at the above-cited doses. No clinical signs of
toxicity, or effects on survival, mean body weights or weight
gainsg, food consumption, hematology, clinical chemistry, or
urinanalysis that were related to administration of dicamba
were reported. The macroscopic and histopathological £indings
in test animals were similar to that in the control animals,

Attachment
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CONFIZZNTIAL BUSINESS INFORMATION
L0 HoT CONTAIN 00551
NATIONAL SEGURITY INFORMATION (EO 12063) 6

EPA: 68-02-4225
OYMAMAC No. 047-A1-7
December 31, 1985

DATA EVALUATION RECORD
DICAMBA (Technical)
Chronic Toxicity and Oncogenicity Study in Rats

TugyY FICATION: Goldenthal, E. I. and Geil, R. 6. Lifetime dietary
toxicity and oncogenicity study in rats. (Unpublished study No. 163-694
prepared by International Research and Oevelopment Corporation, Mattawan,

WI, for Velsicol Chemical Corporation, Chicago, IL; dated February 28,
1985.) Accession Mo. 258115-258121.

APPROVED BY:

I. Cecil Felkner, Ph.D. Signature:
Program Manager :

bynamac Corporation Date:
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M&L: Dicamba.

TEST MATERIAL: Dicamba, Technical Reference Standard, Jlot No.

5262110, was described as a 1ight tan solid with a purity of 86.8
percant,

STUDY/ACTION TYPE: Chronic toxicity/oncogenicity study in rats.

STUDY JDENTIFICATION: Goldenthal, E. I. and Geil, R. 6. Lifetime
dietary toxicity and oncogenicity study in rats. (Unpublished study
No. 163-694 prepared by Internationa)l Research and Development Cor-
poration, Mattawan, WI, for Yelsicol Chemical Corporation, Chicago,
IL; dated February 28, 1985.) Accession No. 258115-258121

REYIEWED @Y:

J. Fielding Douglas, Ph.D. Signature: ‘ f§7 ' 7£§;ZSF"
Principal Reviewer

Dynamac Corporation Date: 3/'. /7

Wi1l1am McLellan, Ph.D. Signature: _MMM_‘(J\

Independent Reviewer P
Dynamac Corporation Date: }2-2({- 85

APPROYED BY:

I. Cecil Felkner, Ph.D. Signature: ¢
Chronic Studies and Oncogenicity

Technical Quality Control Date: [1-3“8(
Dynamac Corporation

Stephanie April, Ph.D. Signature: j RS L
EPA Reviewer '
Date: iliﬁ\' el

o, v:fl ba‘w-»«.

Clint Skinner, Ph.D. Signature: ,(L ;

EPA Section Head o >
Date: [ =/~ (¢
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1. QQEQLQ§I§£§:

A. Under the conditions of the study, Dicamba was not oncogenic when
fed to Charles River CD rats for 115 weeks to males or 117 weeks
to females at dietary levels of 50, 250, or 2,500 ppm. There were
no effects of dosing on clinical signs of toxicity, survival,
mean body weights or welght gains, food consumption, and hemato-
logic, clinical chemistry, or urinary parameters. Organ weights,
macroscopic findings, and nonnecplastic histologic findings were
similar among dosed and control groups. The NOEL is 2,500 ppm
Dicamba, the highest dose tested. Since an effect level was not

achieved, 1t 1s possible that the animals might have tolerated a
higher dose.

The study is Core Hinimum for oncogenicity:; the highest dose
tested was tolerated without any adverse effects.

Item 8--3ee footnote 1.

- 9. BACKGROUND:

In a previous 90-day study, conducted by International Research and
Development Corporation in 1980, a LYEL was established at 10,000 ppm
Dtcamba in the diet based on body welghts, food consumption, and
vacuolization in the Tiver and the NOEL was established at 5,000 ppm.
The WHOEL in a 4-week pilot study using levels up to 30,000 ppm was
also 5,000 ppm. A high dose of 10,000 ppm in a mouse chronic study
(cne-half the NOEL of a 4-week pilot study) caused excessive mortality
in an unacceptable study. To avoid possible excessive mortality, a
high dose for this rat study was set at 2,500 ppm Dicamba.

10-~see‘footnote 1.

MATERIALS AMD METH PROY :

A. Materials and Methods: (See Appendix A for details.)

1. The test material, technical Dicamba, lot No. 52625110, had a
stated purity of 86.8 percent and was described as a light tan
sulid.

€0 ruts (240 of each sex), obtained from Charles River
Breeding Laboratories, were randomized into Ffour groups of
60/sex and caged individually in & temperature- and humidity
controlled animal room with a 12-hour light/dark cycle. Food

%
Only items appropriate to this BER have been included.
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{Purina cirt1fied Chow #5002) and water were availlable
Hbitym., The animals were approximately 5 weeks old at ini-
tiation of dosing, and males weighed approximately 210 g and
femaies approximately 165 g.

Groups of animals (60/sex) were fed diets containin? D1camba
technical at levels of 0,-50, 250, or 2,500 ppm for 115 weeks
for majes or 117 weeks for females. Dlets were prepared
weekly, and analysis of test compound in Jiets was conducted
at weeks 1-4, 8, and 13 and quarterly thereafter. Stability

and homogeneity of test material in diets were tested prior
to study inftiation.

Animals were observed twice dafly for toxic signs and mor-
tality and once weekly for palpable masses. Body weights and
food consumption were recorded weekly for the First 13 weeks
and every 2 weeks thereafter.

B8locd for henato1ogy and c11n1cal chenistry testing and urine
for analysis were collected from 10 animals/sex/group at &,
12, 18, and 24 months. Baseline determinations were made on
10 animals/sex on two occasfons prior to study initiation.
See Appendix A for the parameters neasured

An 1nter1m sacrifice was performmd on 10 animais/sexlgroup at
12 months. A1l surviving animals were sacrificed by CO
asphyxiation; the males were sacrificed at 115 weeks ans
females: at 117-118 weeks. The following organ weights were
determined for animais at the 12-month and terminal sacrifice:
Viver, kidneys, heart, brain {with stem), testes, and ovaries
(fFixed). Complete gross and histopathologic examinations were
performed on animals sacrificed by design as we11 as those
found dead or sacrif1ced 1n extremis.

Statistical methods ;mp1oyed for body ueights. food consump-
tion, hematology, clinical chemistry, urinalysis, and absolute
and relative organ welight data included Bartlett's test and
analysis of variance. Treatment groups were compared to the
same-sexed control group using t-statistics For either equal
or unequal variances and Dunnett's multiple comparison tables.
Survival data and time to neoplastic tumor developi ent were
analyzed using a computer program developed by Thomas et
al.2 The program includes procedures for survival analysis
according to Kaplan-Mefer, Cox's test for linear trends, and
both Cox's test and Gehan Breslow's generalized Kruskal-wWallis
test for survival distribution comparisons.

Thomas, D. 6., Breslow, N., and Gart, J. J. Trend and homogeneity
analysis of proportions and 1ife table data. Compyters and Biomedical
Research 10(1977): 273-381.

ED_005172C_00001734-00006
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8. Protocol: A protocol was not provided.
REPORTED RESULTS:

ningm Anglsgu:' The mean test compuund content of all analyzed
diets’ was 102£12, 103117, and 10427 percent of the target con-
centrations at nominai levels of 50, 250, and 2,500 ppm, respectively.
During the firet 52 weeks of the study, there were some wide varia-
tions between replicate samples. Reanalysis of some samples by the
sponsor suggested that the variations were due to the methodology.
Therefore, a revised method of analysis was used from week 52 to study
termination. Ouring this latter period, the ranges of analytical
vaiues for 50, 250, and 2,500 ppm diets were 99-105, 89-123, and
91-108 percent, respectively, whereas the ranges at the same doses for
the entire study were 92-123, 83-128, and 91-114 percent of the
nominal levels, respectively.

The test material was stable in the diets for 10 days at room tempera-
ture. Assays prior to study initiation indicated that when diets were

mixed with the test compound for 30 minutes, homogeneity was accept-

able. Analysis for homogeneity at week 39 indicated variability in

the homogeneity of the 50 ppm diet; this was attributed to the analyt-

jcal method but there was acceptable homogeneity in the 250-ppm and

2,500-ppm diets. The mean concentrations of analysis at the top,

middle, and bottom samples (tested at week 39) were 102145,

104£16, and 99%11 percent of the target level at 50, 250, and

2,500 ppm, respectively. L

Clinical Qh;ﬁgvnifng and Mortality: Throughout the study the ¢lini-
cal observations indicated that there were no trends to suggest a
compound-related effect. Findings common to dosed and control rats
included red areas around the eyes, localized hailr coat staining,
localized hair loss, corneal opacity, and palpable masses. The inci-
dence was similar in control and dosed groups. Mortality was similar
among dosed and contrel groups; at 101 weeks survival ranged from
A4-56 percent 1n male groups and 54-78 percent in female groups
{Table 1).

Body Weights and Food Consumption: Significant (p < 0.05) increases
in mean body weights in males receiving 2,500 ppm were seen at a few
weekly intervals; however, mean body weights of dosed females did not
differ sigaificantly from controls. At termination, mean body
weights in dosed males were 9.7-9.9 percent higher than in controls,
mean body weights of Females receiving 2,500 ppm were 11.2 percent
Tower than controls (Table 2). ,
Hean food consumptivi values were ¢slightly, but significantly
{p £ 0.05), increased in males receiving 2,500 pp@ at ¢ of the 20
intervals measured during the first 27 weeks of the study; however,
for the entire study food consumption was only 2 percent greater than
the control mean value. Food consumption was similar in dosed and
control females.

ED_005172C_00001734-00007



TABLE 1. Percent Survival at Selected Intervals in Rats Fed Dicamba
(115 Weeks For Males, 117 Weeks for Females)®

Percent Syrvival
Dietary Level (ppm) Dietary Level {ppm)
50 250 2500 0 50 250 2500

Males Femgles

% 100
78 88
52 54
38 30
- 28

dgased on 50 animals/sex/group, and does not include 10 animals/sex/group
sacrificed after 52 weeks.
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TABLE 2. Mean Body Weights at Selected Intervals for Rats Fed
Dicamba (115 Weeks for Males, 117 Weeks for Females)?

Height {et

50

250

213 15.7
507+ 49.6
812t 69.7
1222102.5
745t12i.8
628£109.1

165¢ 13.8
298¢ 20.7
47¢ 4.4
4172 70.9

508£100.6
552£111.8

210t 15.2
498¢ 49.0
597¢ 76.3
71061106.6
181£111.6
689£124.7

1652 12.4

297t 30.6

347t 43.4

415¢ 61.0

480% 4.1
502£152.3

207¢ 17.4
4962 50.3
597+ 69.3
695t 94.4
730+ 89.9
707+154.4

1642 131
297¢ 25;0
345¢ 38.3
412¢ 64.4
477%124.8
549£106.3

210 16.4
505¢ 47.5
613+ £5.9
721 97.0
802+118.2
6902124.8

165%¢ 12.2
299+ 27.2
351 400
421% 69.5
465¢ 94.7
490+ 99.1

AThere were no significant differences (p > 0.05) in the selected values |

tabulated.
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?gml§glggxz There were no compound-related effects at any dietary
evel at any interval of analysis. o

glini;ql Chemistry: There were no toxicoelogically important effects
of dosing on any ¢linical chemistry parameter. There was & signifi-
cant (p < 0.05) Increase in serum alkaline phosphatase in all dosed
groups of males at the l8-month interval, but levels were reported
within the normal range of the testing laboratery, and significant
effects were not seen at other intervals (Table 3; see section 14).
Cholesterol was significantly lower in males that received 50 ppm at
the 6-month interval, but there were no dose-related trends or effects
at other intervals (12, 18, or 24 months).

Uringlysis: None of the dosage levels showed a compound-related
effect at any of the ana]ysis intervals.

qu_!;_um There were no significant changes (p'> 0.05) in méan
absolute or relative organ weights Ffor any dosage group at the 12-

month interim sacrifice. There were no compound-related changes in
mean absolute organ welights of either sex at study termination. A
significant increase (p < 0.05) noted in kidney-to-body weight ratio
of females receiving 2,500 ppm was considered to be random and un-
re]ated to the test cowound

ogy: At the Y2-month 1nter1m sacrifice. there were no
compound-related macroscopic changes in rats of either sex. At
termination of the study, there were occasional and spontaneous mor-
phologic changes in the livers of dosed males and in the glandylar
stomachs and adrenal glands of dosed females. These occurred at
higher frequencies in the dosed groups than in controls (Table 4), but
these changes were not considered ta be related to the test compound.
There were no correlating histologic changes. Other gross findings
were incidental and occurred at similar Frequency in control and dosed
groups. _ . :

: TYables 5 summarizes neoplastic lesions reported at
12 months: and Table 6 summarizes Tesions in animals that died, vere
sacrificed moribund, or sacrificed at termination. There was no
evidence of an oncogenic effect. Mo statistical significance
{p < 0.05) was found by pairwise comparison of dosed and control
groups - for any tumor or category of tumaor. There was a significant
{p < 0.05) Vinear trend {using the Cochran-Armitage trend test) for
mixed malignant lymphomas and parafollicular carcinomas of the thyroid
in males, but these were not considered toxicologically significant
since there was no significance by pairwise comparison. HMicroscopic
analysis of coronal sections of the head (10/group/sex) revealed one
nasal papilioma, one nasal squamous carcinoma, and one oral papfilloma
in males receiving 50 ppm, one nasal polyp in a female receiving
50 ppm, and one oral papilioma in a male receiving 2,500 ppm. Ex-
aminations of additional coronal sections (data not found) did not
indicate any oncogenic effect of dosing.

ED_005172C_00001734-00010
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TABLE 3. Serum Alkaline Phosphatase Levels in Rats Fed Oicamba

E;s:gry Alkaline Phosphatase (IU/L}% SD at Month

(ppm) ' 12 18 24

0 44£10.5 46£10.9 32¢ 1.0 338157

50 52£13.5 51%12.3 48£13.6%% 37z 9.7
250 54£14.2 58125.5 50£20.7* 77£75.4b
2,500 50214.0 §2+90,.23 492 9, Q= 42413.4

aOmitting one outlier value gave 54+11.4 (reanalysis by our reviewers).

bDm1tting one outlier value gave 53415.5 (reandlysis by our reviawars).

*Significant difference at p < 0.05 level.

wxSignificant difference at p < 0.01 level.
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TABLE 4. Frequent Gross Findings in Rats Fed Dicambad

Hales Females

‘ Dietarvy Level (ppm)
Organ/Finding 50 250 2500 50 250

Ho. examined 49 48 50 50

Liver
Discolored Focil

Masses

Adreng )
Enlarged

Stomach, Glandylar®
Mucosal focd

aInc]udes animals sacr1f1ce& at termination and those that died or were sacrificed
moribund From month 12 to termination.

Boed/black, trace/mild/moderate.

cRudlblact/brown. trace/mi1d/moderate.

ED_005172C_00001734-00012
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TABLE 5. Incidence of Neoplasms in Rats Fed Dicamba After 52 Weeks

_Hales ‘Femgles
Dietary Level (ppm) Dietary Level {ppm)

Organ/Neoplasm 50 250 2500 50 250 2500

Adrena ' (1 . a2y oy (1) (11) (10} (11)
cortical asdenoma 1] | 0 0 1 g ] 2

(118 (12 (10 (11) (1) {10) (11
neoplastic nodules O 0 1 0 0 1 0

Pituitary (11)8 (12 o)y n (11) {10} {11}
adenoma 0 1 2 1 2 4 2

Thyroid (1) (12y (0 () (11) {10} (1)
parafollicular
carcinoms 0 1 0 0 0 0 0

gx%%%hqusa cell (md o (10} (h

tumor g 0 0 ]

uterys ' (nHE O (10) (11)
polyp 0 2 0 0

2 Number of tissues examined histologically; 1includes animals sacrificed -by
design (10/sex/group) and decedents.
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TABLE 6. Summary of Neoplastic Lesions in Rats Fed Dicamba 00DD16
(115 Weeks For Males, 117 Weeks for Females)d

Males Jemales
Dietary Level {ppm) Dietary Level {ppm)

Organ/Neoplasm 0 50 250 2500 O 50 250 2500

Adrenal (49)b (48) (48) (50) (49) (48) (50) (49)
pheachromocytoma 14 9 12 14 1 4 B | 5
adenoma 2 0 0 0 7 3

Brain (49)b (49) (48) (50) (49) (49)
astrocytoma 3 0 0 0 e 1
adenocarcinoma 0 0 0 L] 3

Liver {49)P {49) (50) (49) (49)
neeplastic nodule 10 1 8 FJ 2 5
carcinoms : 2 4 1 0 0
nodule/carcinoms 12 g 3 2 5

wmﬂ
yaphoma,

histiocytic
Tymphoma ,
lymphocytic
Tymphoma,

mixed
Tymphoma, total
granulocytic
Jeukemia

b
siet cell adenoms

adenomas
1slet cell carcinoma

[~ (=]
[~] L= €3 (=]
.
E
L~ o o L~ (=1
g

[~ - [~ =R L]

(49)
3
0
0

oy
B
(=X~ %] =] [ =]
“Sngoe#
=
3
Soca
o,
o
3 3 OO [ =] F X ] [,* ] %)
g

L
Oy

e
o

-
ot N
(=R 1 ] & 203

(47) (50) (49)
29 34 41
¢ 1 0

(49)®
adenoma 3%
gdenocarc inoma 1

'Includcs animaly at terminal sacrifice and those that died or were sacrificed
between month 12 and termination. A neoplasm was not iIncluded in this tabu-
letion 4f it only occurred in one animal in any group and could not be in-
cluded with other tumors for statistical analysis.

bTlu numbers in parentheses are the number of tissues examined histologically.

“Number examined could not be determined: 49 or 50 animals/sex/group were ex-
amined histologically.
{Continued)

12
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TABLE 6. Summary of Neoplast‘lc Lesions in Rats Fed Dicamba (110&516
for Males, 117 Weeks for Females)d (Cont'd) %16

— - — )

bietary Level (ppm) Dietary Level {ppm)
Organ/Neoplasm 50 250 2500 50 ' 250 2500

skin ' (48) (50) (49) (48) (50) (49)
basal cell
tumor .
keratoacanthoms
papilloma
sebaceous adenoma
fibrosarcoma

squamous cell
carcinoma

nterstitial cell

tumor

rggg¥1g
ailicular adenoma

follicular , )

carcinoms 0 0 0 0
parafoiltcular

adenoma ] 1 3 6
parafollicular )

carcinoms 0 ] 0 g

{4%) {49) (50) {48)
adenons 0 3 3 0

fibroadenoms 24 23 20 23
adenocarc inoma . 13 9 11 9

v (49)0 (48) (49) (49)
granuiosa cell
tumor (malignant) 1 e 0 0

(47) (46) (41) (44)
th 3 1 1

Uterus. (49)0 (49)  (50) (49)
poilyp 4 3 & 8

®includes animals at terminal sacrifice and those that died or were sacrificed
between month 12 and termination. A neoplasm was not included in this tabu-
Jation if 1t only occurred in one animal in any group and could not be in-
cluded with other tumors for statistical enalysis.

bThc numbers in partnthi;cs are the number of tissues examined histologically.

cﬂunbor examined could not be determined; 49 or 50 animals/sex/qroup were ¢x-
amined histologically.

{Concluded)
13
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Théfi were no ﬁbhncop1astic changes In rats of either sex that were
considered related to dosing. There were occasional fFindings that
were increased in a dosed group when compared to the control

{Table 7), but these Findings were considered incidenta) and normal
varfations for the strain of rat.

! GE M RES:

There was no oncogenic effect of Dicamba when it was fed to male
or female CD rats at dietary levels of 25, 250, or 2,500 ppm for
up to 117 weeks., There were no signs of toxicity related to the
test compound. Survival was comparable to contrel groups For
males and females receiving 2,500 ppm; there was a 31ight increase
in mortality from weeks 100-117 in females recelving 50 ppm and
from weeks 82-117 in females recelving 250 ppm. There were no
effects of dosinn on body wefghts, food consumption, hematologic,
biochemical and urinalysis determinations, organ weights, or
macroscopic and microscopic Findings. On the basis of the results
of this 1{fetime study, the MOEL {s considered to be 2,500 ppm,
the highest dose tested. ,

B. A quality assurance statement was dated February 28, 1985,

REV RS' T 2TUDY R I5:

Under the conditions of the study there was no oncogenic effect of
Dicamba when fed to males or female CD rats at Tevels as high as
2.500 ppm fFor 115 to 117 weeks. It i3 our assessment that the rats
may have tolerated a higher dose; however, there appears to be an
adequate rationale for selecting the high dose (see section 9).

The design and conduct of the study were acceptable for assessing
chronic toxtcity end oncogenicity. There was a8 wide variation in
replicate values for diet analysis during the first year of the study,
particularly in the 50-ppa diet. However, we do not assess that this
had any impact on the study since it was determined that there was a
problem in methodoloegy, and this problem was rectified by week 52.
The variations in dietary analysis values were acceptable thereafter;
for the overall study, the mean anelytical levels were acceptably
¢lose to the 1intended levels. The impurities In the test materia)l
{13 percent) were not presented or discussed in the report.

Yery few errors were found in the summary tables of the data, and the
narrative and conclusions of the authors are supported by individual
and summary data. In calculating means for some c¢linfcal chemistry
parameters, outlying values were not omitted, which resulted in spuri-
ously high values and standard deviations (e.g., Table 3). However,
it is our assessment that the authors were correct in interpreting the
biclogical significance of &11 data.

ED_005172C_00001734-00016
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TABLE 7. Selected Nonneoplastic Histoloqic Changes in Rats Fed Dicamba
' {115 Weeks For Males, 117 HWeeks for Females) L

Humber Found at
: Dietary Level (pom)
Organ/Lesion 0 50 250

Brain (49)%
Yentricular dilation 18

Lymph node (abdominal) (49)2
Bi1d hyperplesia 10

Liver {49)@ (49) (48)
Tl1anq1lctisis 11 1% - 19w

Stomach landul (49)2 49 48
InFlamautjoq ndutary (43 i e

aTho numbers in parentheses are the rumbers of tissues examined.

b
Significant 1inear trend (p < 0.05) by the Cochran Armitage test; analysis by
our reviewers,

51gn1f1c1nt1y different from control incidence (p <0.05); Fisher exact test,
analysis by our reviewers.
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The quality assurance statement indicated that the study was subjected
to pericdic ingpections and review of the report. However, it did not
state that there were any deviations From good laboratory practices
that affected the quality or integrity of the study.

Histologic find1hqs in this study agree well with the normal histori-
cal incidence of neoplastic and nonneoplastic Findings in CD rats.

Based on all finding in the study, the NOEL {s 2500 ppm, the highest
dose tested.

Item 15--see footaote 1.

16. CBL APPENDIX: Appendix A, Materials and Methods, CBI pp. 1-4, 10-16,
19-73, 26-31.
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International Research & Developmernt Corporation

f. SUMMARY: Lifetime Dietary Temicity md Oncogemicicy Study im Rats
IRDC Study 163-694
Taicisted July 1, 1981
Terminated October 1, 1983

Test article was offered in the diet to Charles River CD® rats
at dosage levels of 50, 230 and 2300 ppm for up to 27 memths.
fussaries of the methods, results mad comclusicus are presented
below.

A. EXFEADMENTAL DESIGN/METEODY
TRIT ARTICLE

tdaneificarion: Techmical Dicamba

Diegary Coneemerations:
0.05, 0.25 and 21.50 g of Techuical Dicmmba per
kg of prepared test diet.
Disgary Asalysis: At IRDC prior to study imitiasciom to determine -
' stability md homogeaeity of the test article iu
the diet md additionally em 6~2-82 due to &
change ia bleasding provedare.

Conducted st IRDC; at time of preparscion, waeks
i=4, 8, 13 and quarterly thereafter. Samples of
asch diet prepared weskly were frosem ad stored
at IRDC.

Tepg Article Samplas:
§ample sent to the Spousor every 6 moaths.
ATIONS

Chsrles River CDP rap; Charles River Srseding
Labovatories, Inc., Portage, WMichigsm; spproxime-
taly 5 weshs old et imitistiou. :

bosage Level ]
(pym) s

0 (Comerel)
50
256
2500

CONFIDENTIAL
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International Research & Development Corporation

Randemizacion Procedure: -
Computerised random selection ia & block design
based on bedy weights. Animels with large abeo~
lucs differwuces from the quarsncine population
body welght mean were sliminared prior to raue=
domisation md how geneity of group body weighe
veriances ves used as the criteria for ssceptance.

Houwsiog/Bay::ommental Conditious:
adividuslly boused iz hauging wire-mesh cages in
an envirosmencally comerolled eoou. Water smd
dist svailable od Libleum.

Dieg: Purins® Certified Rodent Chow® #5002,

Observations: Overt tomicity, moribundity wad mortality twice daily.
: Datailed obssrvatioms lacluding palpatice fur
misses onas weskly.

Massuremsnts: Body weights sad food consumption weekly for the
firse 13 weeks end cuce every 2 weeks thersafter.

CLINTCAL PATHOLOGY

baseline Detewminseions: ,
10 rats/sex/group oa twe cccasionw
Study Pecermisatienst |
0 race/sem/group; selecced rundomly prier teo

study isiciaciom; at &, 12, 18 and 26 memths.

Hematology: Esnatoerit value, hemoglobia coweentration,
erythrocyts coumt amd NCE, MOV sad MCEC (calsula~
ted), leakocyte ¢ount (tocal emd differemcial),
platelet count, reciguloeyte count.

Cholesterel, slbumia, globulin (caleculated), cotal
protein, crestinime, electrolytes (scdium,
potassium, chleride amd calelum), phesphorus, lac~
tie dehydrogesase, sspertats eminotrameferase,
sleanise minecramsferase, alkaline phesphatass,
glusoes, wrea nitrogea, tetal bilirubim,.

Veluma, esler md sppesvense, pl, specific gra-
vity, srotein, glusose, hetomes, uroblilimegea,
sitrices, bilirubin, oceule blood, microecopy of

¢pun depmait.
CONFIDENTIAL

The b8 ropristary infermetion of Vetsien Chomical
Corporation, The use of s Infevmation by athers,
witheut the permmsn of Yeisieel o wrihout just
SoMmpenation pad i Yels#t, t6 obiain fg ernment
:wrem l'.ﬂf the sule of computitive Dol o3 3 Velg.
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PATBOLOGY

Unseheduled Hdcruglinsz

Isterim Nesropey:

All smimsls dying or ueriﬁud in extremis.
11 months; 10 rats/sex/group; 6=~30~82.

Tarainal Becropey: All surviviag rales om 9=12-83 and all surviviag

Orgen Weights:

Biscopatho logy:

Tizsuss m:icud:

163=494

fensles st 17 wonchs on 10=3=83.

For eacs sacrificed at 12 months or ac tap=
mination: liver, kidaey (2), heare, overy (after
fization) (2], tescis (2), brain (with stem).

On all enimals; cissues fized ia formalin, sac~
ticaed sz 3-8 microns, end stained with hema=
toxylin and evsin., Eyes fized in glutaraldehyds.

Mrenal (2), brain (3 levels: fore, mid and hind
brain), eye with conciguous Barderiss gland (2),
ssophagus, stowach, jejummm, colon, evary (27,
taatis with epididymia (2), hears, kidnay (2),
liver (3 sections), luog with mainscem bronehi
(all lobes), lymph nmodes: wedisstinal, mesenteric
and regiomal when applicebla, nasmary reglon,
peacreas, pituitary, prostate snd seminal vagicls,
salivary glend (memdidular wich tubnandibylar
‘Lymph sode), scistic nerve, skelecal musele (thigh),
skia, spilmal cord (esrvicel), spinal cord and ver-
tebrae (lumbar), epleen, stermum (bome and
Barrow), chymic reglom, thyreid - parathyzoid
¢omplax, traches, urisary bladder, uterus (2 herns
and cervin), all tissus messes snd all grous
lesions.

Ia sddieion, 3 trameverse sections throush cthe
head (imcludes comgue, nasal eavity, curbinates,
paranasal sinuses, assosharyux, portions of oral
cavicy and middle ear) wers exmmined for all smi-
sals.

. CONFIDENTIAL

This i& gropeietary infermatien of Velsicol Chermviesl
Corporation. The sk of this infermation by others,
without (he oerwesion of Velsiesl or withowt just
compensation paid o Yelieel, to obisin government
appravil Tor the 98ie of compatitive produtts s 2 viols-
Hon of this proprietery right, This information shouid
et be discioned 10 enyons wilthout the permission of
Yetsico! Chamical Corporation.
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STATIETICS

Hechods :

Body weights; food comsumption; hematological,
biochemical avd urinalysis decerminaticns and
absoluts eud relative ovgan weighus esalyzed using
Bartlett's tesc snd sualysis of variance.
Treacment groups cowparsd to the comtrol group, by
sax, using the appro-priate t-statistic (equal or
unequal variange) end Duunett's multiple com
parisen tablas.

Survivel data and daca on time to neoplastic
lesionme smalysed using the computer program of
Thomss, Sraslow and Gare,

CONFIDENTIAL

This to propretery Information of Velgies! Chemicsd
Corporation. The use of this information by othars,
without the permasion of Veitino! or witheut just
compantdtion peld te Yelsiool, to obtain government
appvovil Tor the sale of competitiye sroducts 18 8 viols-
tor of thms prognetery right, This laformation should
nit be disclosed 1o snyone wihout the purmisslon of
Velslesl Clawingl Corporation,
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Iv. TEST ARTICLE
A. EECEIPT AND DEJCRIPTION
The test article was received from Velsicol Chemiecal Corporationm,
Chicago, Illinois, oa May 28, 1981 as follows:

Labsl Deseription

TECY. REF. 3TID. Lighe can wolid
Dicamba {ehree concainers
84.8% (GC) received)

Lot 32625110

{Lids of comtalners reed:)

Contaimer 1: 10 kg
Coutaioer 1: 1.5 ¥g
Coutainer 3: 2.3 kg

B. PREPARATION
1. Diet .

fechnical Dicamba wis administered Ia the diet & dosage lavels
of 30, 230 and 2300 pmm.

The cest arcicls wvas grouad wich s sorcar and pestle prior to
woighiag. Ouce weighed the test srticle was ground sgain with spproxi-
sately 200 g of Certified Rodent Chow® 03001 using & sovtar emd pestle.
The sizturs was asdded to spproximately 300 g of edditional Certified
Rodent Chow® #3002 snd mized for 5 simutes using & Hobare mixer. The
resultiag premiz wves sdded to & twin shall bleader with edditiemal
Certified Lodent Chow® £3002 co yisld 38 kg of prepered test diet. The
blender was operated for 30 mimutes with the incwmsifisr bar operatiog
duriag the emtire blending procedure. VFresh diets were prepared waekly.

1. Bamples
&. Test Article L
A S gram sampla of the test svticle was collested avary 6
months sod sent to the Spouser for possible mmalysis.
: ' CONFIDENTIAL

163=4%6 This is proprietary Information of Yelslcol Chemical
Corporaticn. The use of this Infermation by others,
witheut the permmsien of Yeliio!l or wthoul just
compensation pald 1o Yelweowl, (o obtoin novernment
appraval for the ssie af comipatiti.g produtia is 3 viels
tion of thin propretary sghl. This infermation smould
rot e discloded 16 snyone without the permissien of
Veles Chamicsl Corparatsn,
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b. Diec
Sesples (sppromimstely 100 g) of ssch control md test diag

prepared wers éollected md stoved frosem at IADC. Samples of each
sontrol mnd tset dise werw collscted amwi smalysed ac weaks i-6, 8§, 13,
26, 17,.39, &8, 32, 45, 78, 91, 104 amd 117 for test axticle concentre~
sions . '

¢. Howogeasicy
Price ta scudy inicisction samples were collected from the

top, uiddle aml bettom of dists blended for 10, 10 end 30 ulautes and
suslysed for test axticle asmesatraticus.

d. Seabilicy
Prisy to study initiacion diet samples were collected mnd

stoved undew wsernal laberatory esadiciocss fov w to 10 un md sualysed
for test aztisles cousentzatiocus.

ULtdeto. Onigns2. a./a::/a-s

Hark 0. GELgEe, 2.8, v
I-pr. Tpse Hasewrial Comgzul

CONFIDENTIAL

Tris is proprigtary informatian gl veisicol Chemical
Corporation, The uie of ihis infmpemation Dy others,
without the permssion af Veirical or without just
compens2tion pad 10 Yglzicel, 13 obtain A% genaEnt
gpproai for the s2le af pemipatitlce products i 3 vidies
tion ol this prognetary Aght. This infermation sngutd
not be discloied to snyoné withaut (e permission of
velgical Cramical Corporation.
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izbwy intormudicn of Velsicol Chamical
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on by otiwss,
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€. AMALY3IS

[}

etihEmnion o Ve o

[ THUALI I T

i. Ahnalyvical Method
8. Reagents

Dischyl sther

102 Bp504 = 10 wl come. Ha304 + 90 ml diseilled water
3% aquecus NalCOy

Come. HCL

1 ¥ decheuolic 8C1 (8.3 wl concentrated HCL in 100 =l
nathanol)

Hexsna

Ethereal disgsomethane preparsd from Diagald® (Aldrich

Chamical Co.)

Betraction

1. 410 g semple vas extrsceed with 200 ml echer containing
0.5 ml of 10X .30, in & blender for 5 minutes.

2. Ezersct ves filtered under vacuum through Whacmasn 84
filcer paper. The blender jer wee wsshed with sddi-
tional 30 ul ether end fileer. Filtraces were combined.

Exeract wae placed in & 150 ml seperscory fuomel. Ether
layer vas extracted wich J x 13 ml of 31 NalCO4q. Aquecus
layer was gollected in am Erlecmayer flask. Ether layer
vas discazded.

dquecus phese was sgidified to pH <1 with comne. HG)
(requizes 6 to 8 ul). Acidified aquecus phase was
czuiaferred Co same separstory Pussel and particioned
with 3 2 50 al ether.

Combised ether emtraats were collected im either a 30 al
volumatric flask (Groups 1 & 2) or a 230 ml volumeseria
£lask (Groups 3 & 4) emd brought to volume with dieechyl
ether. Oma (1.0) ml of the well mized emtract of Group
4 was dilucged to 10 el with ether to yleld a theorstical
soucencration of 10 ug cest article/mi. Extracts of
Gryaps 1, 2 & 3 comesining s cheovrescicel councsnerscion
ef 10 ug/ul were resdy for Step lo a8 is.

Mathylatiom

1. 4 1.0 sl aliquot vas tramsferved from the 10 ug tasc
artiale/ml emetracts to a 290 ml flae bottom flask. Ten
(10) to 15 ml of echeresl dissomethans and 3 drops of
sethanolic ECL was added. The solutioms ware mized well
snd alleved to etand overmight in a hood.

0 POVOTITnil
e hs 6 vicka-

ol de Vebucol, 83 obl.
< solie of cosnpetibeve o0

Bty o8 fmi

s
nel b descionced 10 anyone without Bhe pormission ¢f :

Veluicol Chemicad Cosposation.

FHTTOR S N 1

u = Bead as wiere (10™6)
183=894
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2. One (1) ul of toluens was sdded and the extract was cou=
gencreted to 1| ul weiag & rotary veasuus evapsrator.

4. Tha vesidua was crsusfarved to 2 200 ml vol._nri.c‘ £lask
with multiple hemans rimses snd brought to volume with

hezane .
Preparsticn of Standard

1. About 10 mg of the test article was sccuvstsly weighed
and dissolved ia 100 sl of toluens. A 1.0 al aliquet
was diluted to L0 ml with celuena o ylsld & 10 ug/ml
scamdard solucion (workiag stsadazd),

3. A 1.0 nl aliquot of the workisg scandard was sethylated
coucuczestly with sample extraces ss described in 1, e,

i=3. .
Gas Chromstographic Amalyeis :
{aserument - Varisn 2400 or equivalent equipped with $3wi
elestzon capture detacter. ;
Colums = 6 = & mm glasse columa pecked with (0% OV-17 on Gas
Chrom Q.

Temperatures = Oven = 130°C
Detector ~ 280°C
Injector - 283°C

Flow rate (M) = Carvier 38 ml/min
Caleulasions

;::: Bei : 5 .‘:' x concantration of scamdard (ug/ml) x

1 - g
Pilucion fsstor zm pym cast articls found

of Velsicol Chamicy
formalion by othess,
o welhped just

CONFIDENTIAL
This is peopeletary Information
Coiposation The use of this in
Valzie gl

without the perwssion of

4 - Bead as migvo (10°%)
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e revised ssalytical methoed described balow vas used begisniag
st scudy week 52 distary malyses.

8. Apparatus

{. Polytrea hemegeniser

2. Bochuer fussele

3, Whatman $4 filter peper Co £it Dushues funnsl
4. Dissomethene generating kit from Aldrich

- P ’1“.

6. TIss bath ‘

7. Vscuss votary evaporstor - Buchi Rotcvaper R
§, Assovted volumatric glasswere

9, 200 al glass boctle

Bsagents

1. Disthyl ether 1Q, Burdick sad Jackson
3, 951 Echamsl, AR

3. DM. Aldricn ﬂwﬂll

4. Yotaseium hydroxmide, AR

5. 208 gsulfuric dcid, AR

Bxtraction

1. Twemey (20) g of feed was weighed iato & 200 ul glase
boccle followed by cms bundred fifcy (150) ul of ethyl
sther, 5 al of 20% E.80,, sud J =l af Bchauol.

2. Sample was blended with a Polyeren homogenizer for 3
ainstes.

3. The extract wes filtered mmu & Jachoer funnel. ‘The
Polytron blade mad shafe, jar sod filver caks were
rissed with & fresh 50 ml portiom of ethyl ether.

4. The extract was tramsferred to & 200 ml volumetric £lask
and diloted to volume with dischyl echer. The coutsats
of the flask were mized thovoughly.

Group ) extract; a 1 ml aliquet wes transferred Lo & 3

al volumstric flask snd diluted to velume with disthyl

sther.

Growp & extrast; a 1 ml aliquot was crensferved to a 30
sl volumetric flask and diluted to volume wich diachyl

gthar.

Groupe 1 and 1 extrects required oo further dilucions.

rdssion of

%
i
g
z

products is 2 viela-
inlormation shoudd

i
!

d
:
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i
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to ¥Yelsicol, to ebinin govesninent

CONFIDENTIAL

This s propriatary talod
not be disclosed Lo anyone without tha per

approval for the sale of compelitive
_ Velsicol Chamical Corpovation.

without the peraoeclon of Yoltwod o
tion of this gropaetay sghl. This

compens.lion par

Corpovation, The vse of
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*

d. Mathylaticu = pevforwsd under & hood ~ Diasomethana is tomis.

1. Disscmethsns wes prapared as directed om the Aldvich
Pissald® bottls using the ethereal ethamolic method.

2. Tem (10) ml of etheresl dissomsthese vas added to 1 =l
of emeract prepsred in ¢. 5. in & 250 el flask. The
' $1ask was covered mmd allowed to stand overnight in s
heood. .
one (1) ul of tolvess was edded to esch semple md tha
echer snd excess diasvmsthane wes evaporated usiag a
vecuum ToEary evaporator st 40°C, lssviag the toluens
bebind. .
4, The extrest wes transferved to & 200 ml volumerric flask
wich bemsne and diluted to the merk with hezsse.

e. Stamdavd Prapavation

i. An sscusately veighed smouat (100 wg) of Dicamba tast
sagerial wves trmpsferzed luto a 100 sl volumetric flask
and tolusns was sdded to che mazk o creats & 1000
ug/ul standasd. .
A 0.5 ml poveion of the 1000 ug/uml standard was diluted
to 100 wl wich toluens te crests & 5.0 ug/ml scandard.

Oue (1) ml of the 5.0 ug/ul standard was pipesced iato
s 150 ml flac boctom flask and the toluene was removed
with & veceum votary evaporstor at 30°C.

cae (1) sl of & group 1 extract prepared 48 dascribed
iz e. 5. wue added.

The stamderd wes methylated as described in d, then
diluted to 100 =l in the final step to creaces 8 0.05
ug/ml sschyleted standaxd.

A saries of scandurds wers prepared for the detsstor
lissarity check in the following msmusr; 0.5, 1.0, 2.0,
4,0, 5.0 end 6.0 ml of the 0.03 ug/sl scandard prepared
in step e. 5. wera diluced to 10 ml with hexane ko
eraata 0.00250, 0.0030, 0.010, 0.020, 0.025 and 0.030
ug/ml standards, respectively.

&ab
®

CONFIDENTIAL
r

ihis is propriciosy information of Velsicod Chiomécal
Corparatinn The sse of s mdorpection by wibvas,

aproval lor B rode of conpeliti se peocka 14 1 a vipls.
ion of Wis o nemy egshl. This wlurnution TR o

a0t e disclosul o anvene withouwl the perokssion of

compons.ction pasl o Velscol, to obéss R eninem
Velsicol Chenocal Corporatace,

withgut e peaansion of Veltenl o wlhignl st -

u = %asd as wicro (10=6)
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¢

g, = Varian 2400 fitted with aa electrom capture detsctor.
Purmmaters

8. Columa - é' = & wm ID glass columm packed wich 10%
PE=-200 + 1.35% 8924601 om 80/100 mesh Ges Chrom Q.

B. Temperacures

1. Columm = 170°C
2. Detsctgor -~ 2H0°C
3. Injector - 200°C

¢. Carrier flow (N3) 33 ml/mis.
Hethod

a. The liasserity of detsector respoase was deteruined
by injecting esch standard prepared ln ¢. thes
ploceing poak haighe ve. comcentracion. The corrve-
lacion decermined by linear regression was greatar
than 0.9.

The samples md the 0.02135 ug/sl- staadard were
injected ss follows: sample, standard, sample,
sample, scandayd, sample. The tese srcicle com=
cantretion in feed vas caleulsted fFrew this savies
of injectiones im the followlag mannesz:

i He ssmople 1
ppm ® Tlt_-::s._." Std.. ¢one. (ug/ml) = dilueiom factor x emple weTght

CONFIDEMTIAL

This s propristary Infermaticn of Velsiadl Chomical
Corperation. Thz ust of 1nis imfy nagion By athers,
withayl iRg paepunso~ gb Weteent or wamnud just
Pa Vate st 19 smie ns onmrnk
T ‘-‘;'_, " RN s =iag
-
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u = Read as mieve (10~6)
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V.

STATISTICS
A, MPTHODE -
1, Reudouization Procedure

At the snd of the pretest pericd, esch amimal oumber sud the cor=
respoudiag bedy weight was entered iu a magnacic=disc daca tude which was
used ss the dats source for the computer=calculated vaudomizacion pro—
cedure. The ramdomizscion procedurs vas carried cut for sll smimals of
the same- sax as deseribed balow.

The wesn body weight for all snimals of the approprisce sex in
¢hs quarautive population was cowputed after whilch che sbsolute difference
from che quarantine populacion mess weight vas computed for each animal.
The enimsle were them sorted im order of imecressing absolute diffsrence
from the poyulstiom wesa, Afzer the initiasl sertiag, the apprupriate
aumber of blocks of animsls vwas designated. The vequired uwuaber of
snimals wes assigned to Creetment groups by randomizing sach successive
bloek of saimals. Bartlect's Chi-square test for hemogemeity of variances
vas performed cu these groupe. 1If che group variances wers judged to be
noo-homogsuscus, new randomizscions wers gemeratad uacil howogenaicy vas
sstablished st which time the randemisetion vas sccepted.

2. Data Amalysis

Body waights sad food comsumption (weeks l-13 sud every 1 wesks
;hnu.‘.u:). bemetologicsl, biochemical sad urimalysis parsmeters {sonchs
6, 12, 18 and 14) amd absolute snd velative orgsn weight daca {12 moneh
sud termisation) were smalyszed usiag Bartlect's tesc for homogeueity of
verismce sod smalysis of varismes (ons way classificaciom). Trestment
groups wera compared to the comgrel group, by sex, using the appropriate
g=gtatiscies (equal or unequal varisace), as described by Stesl and
Porriel sed Ostle?. Dumsetc'sd wultiple comparisom cables wure used to
decermine significance. All statisticsl tests were two-tailed, with

$<0.09 sod p<0.01 used as levels of significencs.
‘ - CONFIDENTIAL

163-694 This is propristary informution of Yelsical Chemical
Corporation. The uge of this Information by others,
without the permusion of Velzicel gr without just
compentntion pad o Velsicol, to obizia Roverriment
approvat for the sile of competitive products is a visia-
tion o! this propnatary ngnt. Thizs information shouid

not be disclosed 10 snyone without the permission of
Yeisicol Chamical Corporstion,
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Suzvivel dacs smd daca on time to seoplascic lesion wars suslysed
ssisg the somputer progsam of Thomas, Srveslow snd Garch. Staciscieal
proesdures loeluded i= chis program are the Esples-teier snd scamdazd
sethods for conpucing survival curves, Cox'a teet fov lisesr trend ia
propercicas, smd boeh Cou's test ssd Cehsw-freslow's generaslized Eruskal~
Wallis cest for eompering ssrvivel discributioms. Deca om cime cto nao-
plascic lesion wers esalysed fov oll beaigs tumevs, all salignent cumors,
sll eumsws combined, snd fov eseh lodividusl cmser type that appeared in
tue or move smimels {m che high dese group. Whem spprupriace, the option
for deleting carly desths was also used.

§. ERSULIS
The vesulta of the data amalysis exe discussed iz the sppropriate
smtions of the repewe.
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seduzes of Seecistics, MoGraw-Bill Yook Compemy, lsc., lew Tork.
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vi. IN-LIFE PRASE
- A. WETEODE
1. Animal Aequisicion smd Maistenance
Three bhuadred siztess mala (318) snd 304 femule Charles River
CD® rats (3 weeks old) ware received from Charles River Breeding
Laborstories, Ime., Portage, Michigem ou June 13, 1981, The rats were
obsasved twire daily during an spproximate 2 week acclimacion period.
Twe bundred forty (240) males (83-114 g) snd 260 femsles (80-114 g) with
so physical sdbmormalities were selected randomly (see secticm V.A.l. for
resdomiszstion procedure) snd sssigmed to groupe am follows:

Dosage Laevel Humbar of Racs
(PP) Hale Temals

0

30
50
500

All umsssigned rats vere removed from the study room.

The rats were housed iodividually in suspended wire-mesh cages
is s tewperstura = (67-81°F) bumidity = (32-78%) aad lighe- (12 heur
light/12 bhour dark) ¢outrolled roow. Water and comtrol smd trested
dists ware availsble gd libitws, The racs wers sar tagged for indivi-
dusl identificaciom. Kar tags vere verified after the imitial taggiag,
st the time of bloed end urine eollection, at each cage change and
prioxr to seezopey. ,

The basal lsborstory diet was Certified Rodene Chow® #5002
(Ralston Purins Cowpany, St. Louis, Misscuri). Asalysis of sach naw lot
of Certified Rodeme Chow® $3002 was performed by Raltech Sciemeific
Services, 3t. Louis, Misscuri. The IRDC water supply is mmalyzed ou a
quarterly basis for the presence of hesvy metals, pesticides ssd coli~
forms. The results of these diet mmd water amalyses sre retained in the
Archives of IEDC and are nnil&mlmitoum requast.
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3. Gensrsl Observatione
s. Appesrance aad Bebevior .
The rats wers observed twice daily for signs of owert ctoxi-

gity, wortalicy sud soribundicy. These sigus ware recorded when noted.
Pagsiled cbeervacious, {scluding the lacidesece, first appesarauss, size,
logation end growth of palpable masses, WIS gecorded weekly.

b. Mortalley
Asy rac shewing sigus of severs debilicy or coxicity, per—

tisularly vheu desth sppeared lmmineac, vas secrificed in estremis.
Horibundity =md sowtality were gecorded om the day aoted.

¢. Body Weights
Individoal body weights werse recorded twice duriag the pre-

test period, weskly for the flest 13 wesks and cace svery 1 veeks
thevaaiter.

d. Food Consumption ’
fodividusl food consumption values were recorded weskly for

che flrst 13 veeks snd ocuge every 1 weeks thersafter. From thess values
and body weight vslues, compound consusptions wete ealculated. )
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¥II. CLINICAL LABORATORY TREETS
4o WETEDDE

Laboratory tescs wers rum & 10 rats/sex twice prior to study ini-
tiation (beseline 1 asd 2) sad ou 10 racs/sex/group at 6, 12, 18 gad 26
soaths of study. :

Tha blood camples wers cbtainad viaz pumcturs of the orbital sinus
plems free rats fasted overnight (ayproximately 18 hours). Uripe
sanples wera colleated during this fasifug period from rats housed
individually ix stainless steel wetabolism cages.

1. Hemstology

Zammtelogical massuremsnts wers determined on whole blood and
inciuded total lsuhocyte eoustl, erythrocyea couacl, hemoglobdial,
hﬂtuﬂtl, platalat euu". reticuloeyts count?® sud differeneial
leukscyte count®, Tha bematological indices meen corguscular voluse
(oV)l, mesn corpuscular bemoglobin OE)!, snd meas corpuscular
bemoglobin comcentration (MCEC)! were smtowsticslly caleulasted by the
saalyeer (Ovehe RLI-G).

2. Blochsaistry ‘

Biochemicsl msssuremants wvare Jdecarmined on serem and iansluded
sodioe’, pocassiumm®, chlirided, caleium®, rus’, alkalise
phosphatase®, totsl Mlirubia’, aspartace smisotrsseferase (AST)S, alanine
suisocransfersse (ALT)?, lactic dehydrogensse (LDE)10, ures microgenll,
creacinineld, voeal proteiald, aldemtnl®, glodmlin (ecslculsced),
cholesterelld gud glucoselS.

3. Urimalysis |

Urimslysis determisscions iscluded eolorl?, sppearsncel?,
microscople exsminstion of sedimmel? specific gravityl?, volumel?,
P8, proceinld, glucoeel®, cccult bBloed!$, nitrices!®, belirubialld,
ketonesl® snd wrobilimogenlS.

CONFIDENTIAL
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Oztho ELI-8 Opou\:if hh:iﬂcn Heousl, Ovtho Diaguostic
Syscems, Vestwood, MA. 1!79.

Miale, J. B. (1977}, Lahorleory Medicine Wematology. The C. 7.
Hosby Compamy, St. Louis, HD.

PPh-6 Photovole Anelyzer Operating Instructcions. Photovele
. cdl.'p-, K 'ﬁﬂg Y. 19710

Rocochen Klthedolejy for cueh-.' .Cae. PORO0Z7986. Worthingtom
Dlagnoetice, Freshold, WJ. 1980,

Rocochem Methodoulogy for Inorgsaic Phosphorus, Cac, #27319.
Horchingeon Disgnoscics, Freshold, WKJ. 1%80.

$pia Chem Procedura fov Determination of Alkaline Phosphatass.
Caz. #89117. Samich-Kline Isscrumsucs Iae., Suanyvale, CA. 1976,

sbbott Tocal Bilirubin Mechodology for the Rotochem. Lisc #6042,
Abbett Laborasteries, North Chizage, L. 1977.

Rocochem II Application Sheet for Product #870101. Calbiochem=
Behring Corp., Latolla, CA. 1977,

Eotochum II Applicacion Sheet for !roduc: $#870102. Calbiochem-
Behiwing Covp., Ladolla, CA. 1977.

Bococham Il Applicaction Jheet for Produse #870116. Calbiochem=
Behying Corp., Latolla, GA. 1977,

Calbiochem 3UW $.V.4. for use-ou the Rotochem. Cac. #870136.
Calbischem~Bahring Corp., Latolla, CA. 1978,

Rotochem Mathodology for Creatimise. Cae. #6040 (Picrie Acid)
and 04041 {(Buffer). Americss Momitcer Co., Iandianspolis, IN. 1978,

Botochen Hachodology for Total Protein. Worchington Dlagucscices,
Frushold, WJ. 1978. fesgenc: CE§=103=-1%, Pighar Scisncifie
cﬂ- & '.i.r m’ M. :

Rocochem Methadology for Albumin. Worthiangtom Disgacsetics,
Freehold, KJ. 1978. BReasgent: C3-103-12, Plgher Scientific
c‘t’ '.it LM, Ml .

Spin Chem Procsdurs for Decerminatiom of Cholastarol.
Cae. $86152. Imith-Elime Instruments, Inc., Sunnyvale, CA. 1979.

8pin Chem Procedures for Determination of Clucese. Cat. $89017.
Saich-Eline Instruments, héd ﬂFmAf" CA. 1979.
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Elkhese, Cg ";g.llmuu.. Amas Division of Miles Laboratories,

CONFIDENTIAL

This 1s progrstary information of Veisieot Chemical
Corporgtion. The use of thig -information by othars,
without the permssion of Vi‘;ﬂrcl or vwathout just
comperention paid 2. 'lelsigaj; 10 obiain gsvernman
aonroe! for the 8010 ol S4.0PRilvE Brocunts i3 3 Yis...
tizn of thiz propmetary vight. This inforsstion show
nat bo dissiosod te anyong withoul the permission of
veisicod Chemical Corporation,

ED_005172C_00001734-00038



00551¢

International Research & Development Corporation
o Colm ey

-t

VIII. PATHOLOGY
A. MITHODS _ o
1. Masroscopic L :.' ’ - o s
. ALl smimsls received W' completi post. wortem sxamihAtiin under
' the direct supervision of s pathologist. All suxvivors at terminscion,
all saimals sacrificed im extremis, and all suimels sscrificed at 12
usonthe vere euthenized by carbon dioxide ssphyziation.

After a thorsugh external examination, sach snimal vas opensd
and the coutemts of the sbdowiunal, thoraeie swd cranial cavities wers
exsmined both f{n situ and sfter vremoval and dissection. All mscroscopic
sbuorualicties were recorded ou the Pachology Rscord sheec.

Represeuctative sawples of protocol~designsted tissues were
collected and placed in phosphate—buffered asutral formalian. A full
complemant of tissues was collected from all mmimals.

1. Organ Weighta _

Procoeol designated tissues vere trimmed frue of fat and comnmec—
tive tissue and weighed. Tissua weighta from all snimsls surviving uneil
the scheduled terminal ssarifice as well as 10 per sex psr group sur-
viviag until the scheduled 12 moath sacrifics ware recovded slong wich
post movtem body weighta. The following tissues wers weighed:

Srain (with stem) Liver
Heare Ovazy (2)*
Eidaey (2) Testis (2)
*eighed after fizacion :

3. Microscopic

Representative samples of protocol designmated tissues wers pro- _
¢cessed for the preparation and microscopic sxamination of hemscoxylia=
aod-cosin-stained paraffin sectioms. A full tissus complement was pre=
pared for all snimals sacrificed at 12 wonchs, at study terminazion and
21l snimsls which died or were sscrificed im sxtremis during the course
of the study. 1Io addition, sections wers preparsd of the entire head

163=694
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(insluded tomgue, nasal cavity, turbisates, parssasal sinuses,
assopharyax, portions of the oral cavity end middle ear) from all mi-

Bals.

A four—step grading system of trace, mild, modersts sad severs
vas used to define gradeble leslons for comparison between dosage groups.
4 compleze listing of tissus accouncabllicy can be found ia cthe Tlssue

Invencory (Appendiz K).
The followlag list cometitutss che full complement of tissues:

= Adrvenal (1) = Mammary regiond
« Brain (3 levels: fore, mid - Paneress
and himd brainm) = Pieuitary

= Eya with contiguous = Prostate sad sewminal vesicle
Razderisn glamd (2)8 ~ Salivary gland, mandibular wich

= Gastrolnesscinal erace: _ submandibular lymph nodas
esophagus ‘= Scistic nurve
stomsch =~ Skalecal muscle (thigh)
jejuaum - 8kin
solon « Spinal cord, dervical

- Gooads: = Spinal covd and vertsebras
ovary (1) (lumbar)
tascis with epididymis (2) = Spleen

- Heare - Scernus (bone md marrow)

= Ridoay (2) = Thymie region

+ Liver (3 seceions) = Thyveid = parathyroid complax®

= Lung with ssinstem bromehil = Trachea :
(all lobes)" . - Urinary bladder?

-~ Lymph podes: = Uterus (2 horns and cervix)
medisstinal, mesenteric and =~ All tissue masses
reglosal when spplicsble® = 41l grees lesions

8Tyes were fized in s glutsraldehyds fizacive.

h!.unp vore perfused with formalis through the traches.

‘then & tiseua mess was preseat, tha lymph oode draining the region of
the mess wus exmmined. ;

dae ctimes these tiseuss ceuld not be identified with the unaided ave
besause of physiologic varliation ia size. However, tissue from the
region was fixed for micruscopic evaluatiom.

SParuchyroids could nec always be idencified macroscopically. They were
exmmined microscoplieslly if in the plane of section and la all cases
where they were nobted 48 gruesly enlarged.

fﬂri.my bladder wes perfused with formalin and exsmiced after coatrac-
ture.

163=894
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